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ABi - x Nb x O3 <0— fi£^-e7F£*l, 
Atc^(±, 4?4<fcfcPbtf»<b«r»K 

BTC^ti, Zr, Ti, V, WS^H fOi *>, 'J?& < <h <>— oJJLt^ib & •) , 

0 . 0 5 ^ x < 1 <dieht?n b i&tr. tem m#Mo 

[1**112] 

fS^Jl 1 &-j3V>T, 

A7E*(±, P b 1 - y L n y rt»<b& 19 , 

Lnti, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy« Ho, Er 
, Tm, YbXl^Lu^H, 'J?* < t i> — o&±ri> h & «9 , 0 < y ^ 0 . 2 OiEB 

ttttttftRo 

(Pbi-yAy) (Bi- x Nbx)0 3 £>— Jfe^-C^Sfu 
Ax3(lf±, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, YbS^'LuOH, 'Ptz < t i> — oJ£l±*» <b & , 
Btc^(±, Z r , Ti, V, WR^'H fOH, -o£Jl±a»e>fc •) , 
0 . 0 5 ^ x < 1 of&BTN b Sr^-tr , 3&&tt#R<, 
[flf*JS4 ] 

IS*^ 1 - 3 OV»i* ft 7543^3 v>T, 

0. lsSx^O. 3 OlEffl-CN b £#tr, afcgtmttRo 

p z T^am#R»:*v>-c, 

Z r«iHT iiHW<, ^oTiM^H, 2. 5tW±40 ; tm 
T * N b KflMfc L , SUttl «#Io 

TiM^H, 1 o ; e^%J : a±3 o^e^%jy.T^N b i:i*Lt, 3$^m#Ro 

[1»#*7] 

lfi*^5 itzii 6 K^T, 

m-t*. 3ft0ME#IEo 
[i*i8] 

IS^^5 - 7 (D^-f tifriZi3\,*X, 

0. 5*^%m±OS iSKv»(±S iS^Gem, 9ftM#R. 
fff^JlS - 8 <7n>-f flTWCjSV^T, 

0. 5^E^%m±, 5^e^%*tR OS i sRv»(iS i WG e £-^tr, S&Ifm^JHo 
[l»*JH 1 0] 

ABOs^KT'S^, A^ hO»Jft7C*fc LT P b B ^ ^ h OfHi&TC 

LX'Jrtk < t i> Z r £> XZ/T i fcjSftr P Z T^SAM#RU * \^T, A^ KDPb 
fctMb&*ll&fEA B 0 3 ©ffc^*ttttii&lSK*frLT#< k(>2 0^MWTt*4, SfiflV 

1 1 ] 

ff^Ji 1 0 uijv^r, 

ityfSA-^ HOP b^tSS0 2fgJC4f^-r^a^JfC-B-9-^ H:NbS:^tf, 3£Mm# 

Mo 

[fS^JPi 1 2 ] 

t»#* 1 0 itzlt 1 1 U*jv»t\ 
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[a** 1 4 ] 
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Btj|ev'^r^v§?S<h LT> <UPbZ rOs ffl V'^r^?§?^, P b T i Os ffl V* 
[ISM l 5 ] 

ISM 1 4 Ui3V»t\ 

[ISM i 6 ] 

ISMl 0- 1 2UKttSftfc»8«#ll<&«**i£"C*>oT, 

[ism 1 7 j 

ISM. 14-16 ftjMcisnT, 

ttrlEP z T^&ifmf*)!!^ 6MtI^^^tIIli:lit &c t 3*8 

[ISM 1 8 ] 

IS:M 1 7 tZjoV^T, 

[ISM 1 9 ] 
[WM 2 0 ] 

ISM 1-13 KK*©3*R*#BI*fl§v»fc, Eitfo 
[ISM 2 1 ] 

ism 1-13 K$m<D&mmfamzm^fz, *mi*-m*o 
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[#«£] wmm 

[0 0 0 1 ] 
[0 0 0 2 ] 

a^, pzt, s bt ^wmmw-m*?. ^tizm^^z&mmi*** y^>?, siitmi* 

1C, 2T2C, JjMfeT h 'J ? xmi-izWlXZ 2> 0 ^c7)4.-c\ 1 TM(i*i5t±* +a«-> * 

u rt«m*3j*%^i- & >; f- > v a > ( t* ^ a* i *• j§ t *s < , 

1 0^f£fiE(i^fgt i>fc*iTv>4. 1 T 1 CI, 2T2CMi±, DRAMh^ 

1"^ t rt ? ttS3£, *>oS R A Mii£<^0»£&^&Jg7&s3l3i aiEi-CU 2 5 6 k 

b i t WTO/J^ap a p7!> ? r£n n pffc$ft-Cv>£ 0 
[0 0 0 3] 

^ft£T-3£f§m#W4-t LTti, ±CPb (Zr, Ti) Os (PZT) tfm^hiXX 
v>&7$*\ mW$l<Vt§&, Z r/T iib7j ? 5 2/4 8*^^ti4 0/6 Ofcv^ot, 
^ B RV i lElJ^U^mMRlf^(Di5:^(^m.fS.^m^^hri, ^oL a, Sr, C a £v>o£ 

[0 0 0 4] 

#I£vMJ7^^II±, 1T1CHL 2 T 2 CM^Jt^-b^-f ^ < , i 

[0 0 0 5] 

6 1 0 7-^^#^tc|3^$nTv^ 0 IWK&P^fg^&^Tfi, * 'J -fc ;i"\<7)T y - 9 # £ 
[0 0 0 6] 

->*^-7°cpL-a±, A^^niem^n-cv^u^ ii^uiHI^WfS&iii^ h >; ? 

& 0 z.ti\z nfcn m % smmmm ttxi*. Ti'j^f^i^opzT &mm ttx 
%*.htiz>i)K mm<D i t i cri/2 t 2 c s&ifmfl^ ^ mm. mm^mmmm. 

[0 0 0 7] 
[0 0 0 8] 

W£ihA.X\ 1 0 0r*:Jnf*«J#Lfc«, t-*- * Sr3E*tbi-, ^W4A^r^7My 

, ^ t >ttS B B H ^^, P Z TS^P Z T^fMTCit^^ P b t T i g£tf>*ax.S#KM 

ffifE# 2003-3108884 



mm 2003-294072 



^-v: 2/ 



& - t tJ ? * # < , P Z T75 ? ^x.-2>2|s:Kfi-)^^«OT-*^o 
[0 0 0 9] 

113 5(±, PZT©^iJ£xt0^i:Jofc5±ix^A'^-0-f-C*So PZT 
f±^ B a B fbmt;m^^?L^#<-g-tr^<!:^fbnrv^ 0 -Tfcfc*,, @35i^ Pb-0 

n o 

[0 0 10] 

jgL-cv^ituft***, p z T»«x*'t , -cT i »i«te< , w&$mm<Dwmmm~ 

iOtfett^W L/;#ot, T i 7&*tfett£ ttftltO^IJ: 0 OrtWtSo ifc, Pb 
:+2, T i :+40f^«t^i:f4Lt^4/>:*, Oi'ftitiWUSf fttA f 
«•) jJlfe&v» 0 i" PZTIiPb St^T i t ^ofcNK *y 1 otcitLOt v>9 P£ 

[0011] 

i d-C, P Z TISfl^^K*^^ J:* 'i-^lit0l&40>*-XAi:ov>-CRiBt 
£o HI 3 6 (A) -HI 3 6 (C) ii, -jg^AB02 . 5 T^^tL^rv ^^577^ h 

3 6 (A) U^-ti^H, /77>5 77^ hS^ H B B ^it(±, -^ABOsti$« 

h Q -e-LT, HI 3 6 (B) KijttJ: -7 7*57>5 9 M^ilfii^ R&'f:*> 

<^ 0 LfrL%tfb, 1136 (c) tc^i-i^ic, * >itP Z TIS B H B ^#^ii:^J-e 

[0 0 12] 

t , p z t^ b b b \z mm%i*<Dftm^ t^t-^ri i:u Rt^^t cn 

o 

[0 0 13] 

[#pwm& t «t 9 1 -r * mi 

[0014] 

^<D|«I±, 1T1C, 2 T 2 CS^^v h 'J 7^I?iit^ ^t'J Ov^fifij; 
M£ffl*TiiE£fc*x'J vX#tt*#oaftmfMf*'<v* 1T1C, 2 T 2 C S. 

[l£M£8?&1-£*:#>o#iS:] 

[0 0 15] 

(i) *%wi,z&2>$mwfom±, abi - x Nbx o 3 (D-fc^x-mzti, Ajtmn 
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, ^<ttPb ^<b& 19 , Bx*«\ Z r , Ti, V, WS^'H f«H, < t i> 
— oja±©jfi*^*>-£7&»<bfc •) , 0. 0 5 ^ x < 1 0«SHT*N b £#tr 0 
[0016] 

#SMBK&&&SMK#JBSKi5V>-C\ A7C3Rfi, Pbi - y Ln y ^<b&<9, Ln 
(i. La, Ce, Pr, Nd, Pm, Sm, Eu> Gd, Tb, Dy, Ho, Er, Tm 
, YbMLuOn, 'J>%<ti>—o\A±<D®.fr'£fr-£frb%:lO^ fr-D 0 < y ^ 0 . 2 

10 0 17] 

(2) *»l^«*3ftRWfWRt±, (Pbi- y Ay) (Bi- x Nbx)0 3 
«0— tesS-C^Sfi, A7C^(i, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb 
, Dy, Ho, Er, Tm, Y bTkTfL u <T>n 4? 4 < t ^—0^0^^^-^^^ 

B7U^t±, Zr, Ti, V, WMHf^-)^ -ottl^a^W^i^ 
0. 0 5^x< 1 Oil-CNb £#tr G 
[0 0 18] 

ifc, *»9!K4f& *5V»T, 0. l^x^O. 3<D«[iT*Nb^^tfCi 

# ? -c# So 

[0019] 

(3) ifc, ^:f&^U^-2>3^|f«#:m{i> PZTWfffit^ot, Zrffij£J:») 
i> T i igjtj&*£< , *»oT i *a^c<7)^ *>, 2. 5 -t ;U%&±4 0 *:)\<%VXTiim b Hfi& 

[0 0 2 0] 

itz, *f&mzm&&m'€{*mK*s^x. t i 1 o^^%^±3 o^% 

tllT^Nb Kfi&-r* d £&X*& So 
[0 0 2 1 ] 

[0 0 2 2] 

[0 0 2 3] 

#%WKf&S»R«fWRUi3V>-t\ 0. 5^%Jil±, 5 j E^%t|c?»coS i 
ti S i StfG e ^^-O t^-e# So 
[0 0 2 4 ] 

(4) *%9it::fg*&&tt#Rtt, abos o-te^T-*sn, a -9-^ f« 

TC^i: LTPb h OflU&TC* t LT^i < t i> Z r & X Z>* T i £#trP Z 

T*5ft»*#R»c*v»r, A-^-f hop bXJi*75 ? mrieAB Os offc^ii&ttifijSKfrtL 
t^<t^2 0^^%J^TT3bS o 
[0 0 2 5] 

*!&^03igim#M^i3V^T, HufBA-y-'f ^PbWII<7)l/2i:ffilt^i 
jSJtT*B-9">f MCNb£^-trd<»:7& J T*#S 0 
[0 0 2 6] 

[0 0 2 7] 

ifc, *S£ip3K$iS_tfe (3) HJaV (4) oSHSMKttlUi, v*;i-r;W§?££ffl^Tff; 
[0 0 2 8] 

(5) 4*:, ^f§H^^^s?^i5im#mosiit^{±, ±ie (3) is j:tr (4) os&sim 
#jgio«ji^rte"f *ot, iifriev>rA'»iSfc lt, p b z r o 3 m^^y^mm. p b 

T i0 3 my^YJVmWL. UitfPbNbOs fflv^y^fl££?!£-L£4><7>£/B^So 
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10 0 2 91 
10 0 3 0] 

(6) ttz, ^m<D^mmi^m<^mm^mi. ±ie (4) (Dwrnrnw^m^^x 

&oT, A -4-^ h<7)=fi^7C^T^^> P b^b^:tf&ift*&J££ 1 t Ltzm^rbz, PbrfO. 
[0 0 3 1 ] 

(7) $tz, ^m<D^mmi^m<Dm^m±. tusep zT&immftmz. s^i- 

[0 0 3 2] 

(8) ^i&H^os^ifm^oMii^a^jo^T, mm&ik&&mii, pt&xv 

[0 0 3 3] 

(9) *#&Hjm. ±m&mmi£m$:m^tz, immfrfe*), !±mmir. 

[0 0 3 4 ] 

(10) ^m^&^mmw***) it, ^^s i ^xAicM^n^cMo s h 9 
_t^M$^^?^ifm^)ii, mfie5^if*^)ii±nffM$tL^^2«fe, wuie^ 

1I1> Huf55ilfS#:MS^mjlB^2m®lcJ:oTti^$tL^^^/^>^^\ ^i6S i •> 
x /n±H?FM ?H/;CMOS F7>y^^:J:o XMIRmit S&ff mW* t'JT^o 

x, mmmmfcmn, t i itm^s o%\^±(oiE^^ a p zr^h^y) , tim^h 

[0 0 3 5] 

(11) ifc, *#p;?^&S3if§S^M^'J (±, i^f^f? C itLTt:^ 1 lit , iufS^ 

i mm t ^cMi- & ^ffi] Kw.n ztitzm2mmt, 'j?%< ti> mzm 1 mm t mtzm 2 mm 
t<D&mmM^w.w:2tLttmmfrmt miemim®, imsiSiimwiiiRiTitu 

h^x, mttt&mnfomit. t i jt^ws o%m±oiE^ H H H p zT^h^n. t iato 

*^issmmfemfrh%z>o 

[0 0 3 6] 

(12) #3§^C>f&&5Ji|£m^M * V OS^^r&fl. SI 1 <7)/££|.vg$[-C&;z> PbZrO 

3 Mfflv>y^#ii:i2^ii'c^§ p b t i os fmmy"^r^mmtm3<D 

mWfeWLX$>& P b N b 0 3 MiV>W§Ifci4 (OmW$LX$>Z> P b S i0 3 f 
j£ffiv*;uy;H&?££n- M£Hii£J 3 H 'ft-f Utile, KS 1 , %2, ^^'13^ 

fl-^^«±, s&if ^?FM-r £ 7^a6c7)^f4^-c^> ^ ^4 <DWMmmt. mi. %2, 
m wtt-m * $Lj&-t & tz * <DmmwLx*> & 0 

* Hifei" & £ 46 Oft &<7>^S] 
[0 0 3 7] 

[0 0 3 8] 

i <nm0tm 

mi{±> ^^wi i ouMf^^^^^Bfm^ i o 1 ^ffl^/^ifm^-v^v? 

1 0 0 £1I:£ift^-riSr®H-C&&o 
[0 0 3 9] 

m i u^-rj: -? immtt-* * * 1 o o 101, mi 1 o 2 
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, &£zfm2mm 1 o 3 ^hmm.^ix^ 0 

[0 0 4 01 

iltll 0 2R^2til 0 3li, Pt, I r, R u l£<D#:£:Jil<7>ijMfc£ /^fimlfE 

7c^7& ? t£titi-^ t *s t sfisim^jgi 1 0 1 t<7>wMm>^®.m.-ftitf£.ctxT>) ^>^<Dn 
m&tf&T-t&ti*). mi mm 1 0 2OT2tii 0 3 \zmmmw<n7tmmtWLLti: 
v»»*tt7& s 5*$n*o £ 1 ti 1 0 2 ay f ^2«s 1 0 3 <Dm.&&*±tf&tz£>i l zi3., 

[0 0 4 1 ] 

a»I#I10 1li, Pb, Zr> T i *m$Litmt LT^tfM1tMfrb%2> P Z Tyfc 
>f MCN b * K- fcTi^LfcP b (Z r , T i , N b) Os (PZTN) Mt5:t 
[ 0 0 4 2 ] 

NbiiT i fct^fX U *>4mrt ? iS< , JS^^MUtlaJ— CfcSo ) **«HrBi:t\ fi 

ISTtfli, + 5ffi-C^5£-C* <9 , fcfc X.P b75 ? tt^T^, N b 5 + iz X *) P b jStfOffiifc 
Zffio Z ttfX%2> 0 *rt:*£i&ffcB*K* P bi£ttrt ? S§£L£fc t^fX^I^O 
tfWt&i <9, t ^ XtO/h? ^ N b #A^.J ^ o 

[0 0 4 3] 

ttz, Nbtt+4mi>fttE-f2>fztt>, T i 4 + <DiXt> *) it-tfriZfti Z t&nfmX&Z 

0 Hie, HBHittNbli^H^tea^tfKai^ PbtfettKioT^iitx'on 
•?>(H. Miyazawa, E. Natori, S.MiyashitaJJpn. J. 
Appl. Phys. 39 (2000) 5 6 7 9) „ 

[0 0 4 4] 

Z\titXi>, PZT^ONb K-kf^it, ±CZ r ') y -9-<DmmfoM*T%t$LXfft>tiX 
Ztztf, <DM.it. 0. 2-0. 025mol% (J. Am. Ceram. Soc, 84 
(2001) 9 0 2 ; Phys. Rev. Let, 83 (1999) 1347) ffl£ t , 
gtMtOT^So ^<7)ct 3 CNb Z&MIZ K-lf^^ti^^-Cli^fcSHli 
, Nb^xtflO^^JDUt, IS H H B fl:SS^8 0 0 t)W±t:±# Lt L i ? C t 
iC i><DX*<b^fzt^x.t>tl2> 0 
[0 0 4 5] 

M^llOUMt^^CIt MCPbS iOs v 'J ^- h £1?ttx.(t, 

1 - 5 ^e^%<7)#J^-e^n-r-?» - i: i Lv> 0 ItiCJ: 0 P ZTN^ B B B ffcx^;i/f- 

^ilH^:u s t^„ 5£iim#iiiii o 1 ltp ztn^wj 

N bSsinfc i: tie, PbS i Os y'J^-ht^iM^^t-ePZTNO^t 
: <&m<vi&m <r H 4 i 7&*-C § * o 

[0 0 4 6 ] 

#*Sfc4>®SRU*JV»T, 3£!§mteMl 0 licit, P Z T CitLTN b ic>ftx.TW 
, VZffiMWint LXi>Wim<Dn%z*^-$-%>o itz, [b]*$0#x.?j-C, P b i£tt£ l^lhi- 
SfcfcU, + 3 ffifiJ^_h^7C^T' P b ZW&lr&Zt i>^z.hti, Z\ixb<nWmt LT, L 
a, Ce, Pr, N d , Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb 

rx/l u%£cr>?y?y 4 h'&UPWfhtL&o MUX. ffi&iktfemirzmnMt lt, 
(Si) tli^<m^-F (Ge) *fflv>4Ct4-ei4, 
[0 0 4 7] 

#:&c, *nifi^>^o5ifi«flc^-v/f'>^ i o o izmmztiz p z tn 1 o 

[0 0 4 8] 

P ZTN&mmfcWk 1 0 1 it, P b , Z r , T i , *> XT/N b^4 < t *t^£ 
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3- tf n i ~ m 3 e> « * * fflm l , c ti «b <DWL&m iz&tnz mm 

[0 0 4 9] 

H^MMtLTIi, P Z TN&^«#:ffitf>flS$:£Jg7cS<7)o *>, PbStFZri: 
UPbZrOs wf7.ii 4 HS B B B ^Mt SfciftM-fr** n - / - 
iSTtOKS T- r# fl¥ L i§ ft 1>m ^T*#4„ 
[0 0 5 0] 

»2WJSM*»iftfc Ui, P Z TNSftR*flc*©«dc&JK7C*tfH *>. PbWTiCJ: 
[0 0 5 1 ] 

i§PbNb03 lu-TTsijJ Y &&Zfl,$L~lr htztbmn&fa* n-f? 7 - )V&<Dmm 
[0 0 5 2] 

±fHH K f&2 StKSS 3 £>JECfl-i8illfcffiv»T, tfflxJf, PbZro. 2 Tio. sNb 

0 . 2 os (pztn) frt>%z?&m'%i$-mi 0 1 (ii©JE#ii) : 

(^2^Mv§$) : (*3 0JKfl-»flS) = 2 : 6 : 2<o)fc-em&-tzz tizttztf, :oi 
^^a^-fb^-iirJ: ULTt, P Z T N SfiiHrffcil 1 0 1 fcffcHW-* Kti, 

n^v\ 7 0 orj^Tco^?-<bBi^ft^^H-e(i^ H B B fl:^prf^^i6, m-iis 

ttJTV^ft^o^o flPX-T, T i rt ? Z r <£ 0 <^tftZP Z TJE^ B H a l?(i£ < 1W&7$> 
o/; 0 ^cOC <h{±, ##^C^J . Am. Ceram. Soc, 84 (20001) 902 
^Phys. Rev. Let, 83 (1999) 1 3 4 7f i ^^K"*^o 
[0 0 5 3 ] 

*£-C, «*O^Si-C»±, JbtaHRja^. »4WlS#j§$i: LTO. PbS iOsIS^ 

o 

[0 0 5 4] 

-t- ±iehsi, »3»y f ii4 m%L<vm&mifr*m^z> z tx\ pztno 

&Sfl:i&JK£ 7 0 0°cmT^^^-fl:^I^ftaS^H-ciS H B s f(:$^^- fc7&*i«r*6fcft*o 

[0 0 5 5] 

JMfcWKfi, 1112 C^Lfc7n-ft- h Ufl£v»SftSI«flsil 1 0 Ulit^o 

•m^m Ufy/sTi 1) , r^^-^m^xm-^mm^rnxm-ummMmx 
m Uf7ysTi2, ^t7/sti3) <d— mtDjimzffimnmmj z<Dmz& 

&itT--)\s Uf^STH) i)«l*L-C3i»*#m 0 1 £i£j&-r£o 
[0 0 5 6] 

[0 0 5 7] 

J0*>US i J&KiUP t ^OlIffltiR SrttS L tTStiiSit 4 7^S 
T10) o^i:> fS-S-ifcO^ £*fcf>3-h& ^O^ft-eff ? Uf 77"ST1 1) 

0 p t&mm®.±izm&mm*ffiT-r2> 0 mr^titzmm^&^mizn^ 

at<b**BWC5 0 0 r p mlDST?* If ^fcfrofcfJL 5 0 r p m&TKIsIteScfc&TS 
-£T 1 0®lZt*®1mZ*t2> o nm»MM.Xmt 1 5 Or- l 8 OWl Uf7 7 s S T 

1 3) o <e*rRMii*«#H»T-e* ? h-/u- h^^fflv^T=jTOo mmbzMm&Mm 

Igt-ii3 0 0t- 3 5 0tt:fjf$H/:*7 h^U- h±T\ ±%.&m&TX'?rn (* 
f7^ST13) o *tfiftOfcaottJft*i, ir#I^n-vf7l:7 K T — — fl' ( 
RTA) ^F£fflv*"Cfr 9 Uf7^ST14) , 
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[0 0 5 8] 

if:SM«lfii 1 0 0 - 2 0 0 n mmfetirZ, Cl ttfX'Z & c _hSHM&;* 
^••^•afCJ:^ML^ii: (Xr^STl 5) , ^ 2 ^IfS^BIi: <7)|^M 

[0 0 5 91 

WTtii, P Z TN?^|fmffM 1 0 1 £fflv>£ C <h ^ J: &5£f§m#* ^v'* 1 0 0^ 
[0 0 6 0] 

HI 3 £i . 5£ltm#:* * 1 0 0OP(^g)-V(lff)tXf'J 

^l^ht^^o mi±+v s enflp-r & t^esp c+v s ) t&*K mm* 

OCt^t^IiP r ttcho £<bM, IE* - 1/3 V s t L£B#, 53*SliP(- 1 
/3Vs)t^a» fit, IE*- V s t L^B#tzfi^feM{± P (- V s ) t & . W 
IEEE 0 t/c^H^®fi-P r tteho ttz, SEE* + 1/3 V s <h L£B#K(±, Mi 
(±P(+l/3Vs)t&*K S^mEh^ + V s £ Ltz$$, ^HfitiWP (+ V s ) KMh 

o 

[0 0 6 1 ] 

ifc, S&ifmft^^v? 1 0 Ofi, t^f- 1 ; v^#14Hj3v^TJ^TOJ: •? ^!ffM* ^ 
^1"&o ii% -H.mEEV s ^ftlflPLT^USP (+ V s )\z Ltzfe, -l/3Vs<omEE 
££P*PLT, £ MifllfipmEE* 0 <h L^Bf, t: xf- >; ->x;v-7°(i[D3 "t«^efiA(c^i-|^ 
55-«m(i^&MgPO(0)£Jfo 0 ttz, —-KW&.— V s ^EPSDLT^Si 
£ P (- V s )K L£f£, + 1 /3 V s <7)mEE££P£nLT, 2 b IzmuME.* 0 t LfzW, 
tXf'J vX^-7°t±HI2 ^^epB^^i"fLl^*fc^<9 , ^»ti^e&litP O ( 1 
•^>o -O^S»PO(0)i:53-«*:PO(l)o^^5£^U<>:nTv^ ; fx(i\ mtmfflW- 9 - 1 
16 10 7^$g^H^^$n-CV^.|Et!)&^ J: h 'J 7 xMS&lfll'fM 'J^ft 

* lift $ * £ - 1 &n X& Z> o 

[0 0 6 2 ] 

Af'Jy^^ltt^lnli, Pr^|p]±»4 0 $S§§m#^ * 1 0 0 IZ £ 

gtc£>v>Tti. IIAtilL*tT^^v^-t;i/Ht± 1/3 V s <DWE.tffrfr&tztb 

^T[p]U 1/3 V s^A-x* 1 0 8 El^-x.^) tfrUmi 8 0 %®J^cofg:T75 ? m'bn^^\ ^ 
^^£*O5£i§S^^ 0 :>* 1 0 0iz£&t 1 0%J^TOfl£T3:^£>&^<!:£ffi£ESL 

/Co i£oT. ^^sioBt^^fim^^^^^v^ i o o *$mmw*f)mmzmm-fti 

[0 0 6 3 ] 

mmm 1 ] 

[0 0 6 4 ] 

#HJft0!|-Cfi, *m$£Wl,z£&P ZTN tU$:<DP ZT tZitm-fho fcm7u-li£: 
Titu&OH 2 £iBv^ 0 
[0 0 6 5] 

Pb : Zr :Ti :Nb=i : o. 2:0. 6:o. 2, i:o. 2:0. 7:0. 1 

, Rtfl : 0. 3 10. 65 10. 5 t LtZo -f&fr^N b?ai*^0 5 - 2 0*^ 
%tL£ 0 ::CPbSiO3*0-l %i^*P L /: 0 
[0 0 6 6] 
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u«B|(7)lO$iS^7*Dy-^i4 (A) -14 (C) \Z7T.-f Q ttz, :<0|^ 9 B a 
It^X^IU^S^ J: <9$"J5e-r& 1215 (A) -15 (C) ic^i" i ^ o /c 0 |5 ( 
A) izmztiz o% (&L) <£>ii£\ il&JUfcfiJKfc 8 0 0"C£-e**fT*>, -f 
d^dto*^?)^. [15 (B) K^SftSO. 5 PZTi/Mn 

* O7(7)ilftt*o/;o HI 5 (C) (Ctf£;K& 1 %<D*t£\ P Z T (111) 

[0 0 6 7] 

^:PbSiOs©l %»PZTNim:^Lt, JRHEfc 1 2 0 - 2 0 0 nmtU: 
i:C^>, [16 (A) -16 (C) ££^17 (A) -@7 (C) ic^1-<fc?(c. fn-P 
^flIfftCJt^lL^IS B B B 14^^L^o £J3, [16 (A) -16 (C) (±, Igl 20nm- 
2 0 0 nmt:i3(t^iI : e7*ny-^^tl?itifi-C^l) > H 7 (A) -17 ( 
C) (i, jgU¥ 1 2 0 nm- 2 0 0 nmtCi5»t& P Z TN*!R(aii£J^£^-*-X|ftll]tfn£K 
J:**5i6tt*-C*4o ifc* 18 (A) -18 (C) £«t0ni9 (A) -19 (C) IZtf 
1r£ n §H¥rt ? 120nm-200n miOilO^TCio^tftlftoM^tXT'J 
*s *!&&tfnbtitio 19 (A) -19 (C) *i, 18 (A) -18 (C) OtX 

rUy^A-y^H-e^SoiRfi:, 19 (A) -19 (C) KtfIt X o iz , ^JOP 

[0 0 6 8] 

tfcs 'J -M#tt^ov>T^ 110 (A) RVffllO (B) H^i"J:-9t;, IM^ 
h-f\ 2 vwims* (fk%\m t5X10" 8 - 7 X 1 0 _ 9 A/ cm 2 fcgMru 

[0 0 6 9] 

2fcU, P b Z r o . 2 T i o . s N b o . 2 S£0*£^2RM4, M^^f^ v * 4 yf 

y y^mmtfztz^^ mil (a) s^n 1 (b) c^tj:^:, *nrua»-c* 

ofco 111 (A) t;^-T^#14{±, ±TliCP t ^fflv^rv^tci^^t>«b 

[0 0 7 0] 

S<bK, 112 iC^i-J: 9 fc, 0 1 ±K, Tg&mg6 0 1 . $»WPZTN 

Sifl«flt|K6 0 3 , ±«BM6 0 3 *J&j£L7fcSftfi!WfMr 6 0 0^±t:*v*>T 
EOSCiiS iO2l6 0 4 OM^^/:o fi£5fc^<b&£ P ZT(it y*>TE OSC 
US i0 2 mmi&Zifn t, TEO S7$><b#&£-r£7k.3trt ? ±3BP t^ILtPZT^I 
tcL> ->*£^£& < &£{5i\ P Z T^S B B H 75 ? iHnT Li 9 - ttftobtiX 

[0 0 7 1 ] 

L^L^^^i«Cil.PZTNSiiiM6 0 3(±, 1 1 3 izm~t <£ 7 lit 
^r^&f fc-^r-**, ^^f'JyX^jtU^to *WJi:<t^PZTN 
»»*ffK6 0 3li»a5c14Ut»v>ifc*«^ofco ifc, ^IlfPJ^i&lE^p z 
TN^|§«^6 0 3ti±N b75«4 0 ^£ ^% & N bOiJDi^Ct, A 

[0 0 7 2] 

Jt«Wfc*mJ63|SOP ZT^Iim^M^fPfiffi^tfo^o ^PZTtLTIJ, -e 

tt-pftp b :Zr :Ti = i : o. 2:0. 8, 1:0. 3:0. 7, ao* 1 : 0. 6 : 

0. 4Ut -e^'J -**H£{±, 11 4i:^tJ:?(:, T i ^fi^ifSPi"^ (5 t*') - 
^«FttU*ftL"CL4v», T i I 8 0%<£>i#£\ 2 vepjpB#tC, 10 -5 A/cm 2 

T i ^W^:75i ? iiJ!jn-r^t5^^#14(i^^L7t:o ttz^y?*) V MfeKtt, 11 6i:*t 
[0 0 7 3] 

tt±^jfc«*» «t ^ #3lffi^KJ:*PZTN»&mft:)Rti, PZT 
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P Z T a*f6 fefti^o EEm^Tffl i£ K *> Jiaffl ?TfiE "C* * 0 
[5HM0U 2 ] 
[0 0 7 4 ] 

*H*fe^"Cti, P ZTNSft»«#ilHiJV>T, N brldraSSr 0, 5, 10, 20, 3 0 
, 4 0 *)\'%£mk2*£Xi&mn.$F&Zit%lLfZo ^tWCiJ^TPb S i Os y'J 

10 0 7 5] 

IU1 7-IUl 9 , ^JfctfflOP Z TN5Mfm#:l!g£$iJ^L£t*f-'j ->X#1$£tf1- 

o 

[0 0 7 6] 

an (A) c^tiTC, Nbasio***o.o»^, 'j-^-^txf'jyA^i^ 
t * t- -> * #14 ^n/;, 

[0 0 7 7] 

ifc, mi 8 (A) fcgrf-J: ■? Sllll4ltt(l, N b»*75 ? l 0^e -en, % 
¥%HttfM. btittfr-Dtzo N b j^imirt* 0 <0 !->§-£• & , 'J - * - & 75 s , aft»m«p'ttu 
fi^t**l.f>tLTv»iv» 0 mi 8 (B) H^-TJ^H, N b&iJD*7&*2 0 ^ 

[ 0 0 7 8 ] 

LfrLtctfb, mi 9 (A) Mil 9 (B) K^i" J: -? N b ^n*7$ ? 2 0 
[0 0 7 9] 

•€-£"C, X&liflp'^-^&.ltl&LTti: CI 5i2 00 J: X~h^tz 0 Nb^Pi/$ ? 5^ 
^% (Zr/Ti/Nb = 2 0/7 5/5) Oij§£-, (111) fcf-^&ftti. $£&frb 
$>Z>N b^JJP^ftT^&^P Z TJHOB#h^;bib&v>75 5 \ N b ^^J0fi^ ? 2 0 (Z 
r/Ti/Nb = 2 0/6 0/2 0) , 4 0tH (Z r/T i/Nb = 2 0/4 0/4 
0) tif^p-r^U^oT, (111) ^-^liftftflt:'>7Hfc. tSr*)^, PZTW 

o 

[0 0 8 0] 

JPxT, Nb£4 5*^%m\\Lfzk ^f'Jy^ilUK, 5^lf m#1t^5tlS 

[0 0 8 1 ] 

P Z TN^^f#:-C-*^7t:a6<7)#^^>jt^T^^i: ^^>, @2 1 O J: ■? fco 
[0 0 8 2] 

*I«l!i:J:4PZTNI(tt, ##K*ft*tta*rt < , ^©^iliPb^i 
[0 0 8 3 ] 

t£oT, PZTNOtt^li, N b Zmu-f&Z fc-C, P b fctiifcfltSWKflilJfiP LT, 
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[0 0 8 4 ] 

t $-^Ltt^ 0 PZTtM^UJ&ffl-r Zr'JyflMlfl: 

ft««*rfflv»4o >I Z r 'J 7 f 4> P Z T li V 7 F ^ P Z T h »f If n S 0 :<7):t 

tab, $>i ijttsosivw >f y 9<Dj±tuzpjtxw Liti-tz twm&te^o 

[0 0 8 5] 

T i -J 7f^I^ B B B PZT(±^- K^PZTtfflfn, 1< tlfevct Srfi* 
LTV>4, L*»L«r**?>, ^JSII&B^O P Z T NltlJ^- K^-C* 0 , AItti:« 

B B H ^£*t®1$ B B B t^t£-£&- tWS, fo±, ^ B a |Bb«lCJ:oTttl 

[0 0 8 6] 

Y-fW 9—<r>4 >9t±^Hi X)V\zm^2>Z ti)^mt%:Z> 0 JPAT, N b 

(ip z t>tzb-ttztb^ mm^&^tK m<%^p zTzmm-tzzttfui 

[0 0 8 7] 

ZtitX&^tzXviZ, ^mMmr^tN b*J)0t4WC4 < , Nbvi^ntls] 

[ISifefli 3 ] 
[0 0 8 8] 

?^#!)x_f±\ W >9V^y h7"U y9-(D4 >9H££\&\^J XnrUfr*mtiL-tZ>EKT 9 
fax-^olt#fti Ltfflv^n^ Pt^I r £^<ae&^£«^<b:fc*&JR!BS±&;: 
P ZTNKSr^*Lfc»^»:i5»t*«^FSSE^ttOjS*»?>P ZTNI^fflv^liiOtatt 

B B B @eft14£&#£TitiiMt&&£: t LTi*ffl&*t«--C**o L*»U 

£ &oT < & Q 
[0 0 8 9] 

fCt, ^BMW^hl*. P Z T^SiiI^#«t CN b ^r^i-fr-S 1 1 
P Z T $3ftiitt#!E t 6 ^^JR*«I t o Hote^SE'&oa:* * i^Mr^lHLto 
C Wt^(7) P Z T ^§raf IMo^IIt * i 2 3 (A) 3 (C) izm^o 

[0 0 9 0] 

Jf, 02 3 (A) J: ^ 0f4<Oit 1 0 ^ffittS, i« 1 0 t Ltl±, S 

0 i ss±cT i o xmtfj&f&ztitziin&m^tzo mu\ o t itii, 

[0 0 9 1 ] 

ifcK, 1212 3 (B) ic^fj:^:, 0 0±j:Wxtf, 9& £ffiv>T P t 

b%Z&mm (Kill) 1 0 2 ^ML, ^»t« H2 3 (C) tc^-TJ:^ 

1 0 2±U3MJtmfrit 10U LTPZTNIHMt^o P ZTNl*Mf4f;«!)W 
W4t LTIi, 0!)xfi\ v*;ur^^^^fflv^C<h75 ? -e^-2,o «fc Ktt, PbZr 
O 3 m v'^YK'MWL, P b T i O 3 m y')VY)Vmm. iSi^PbNbOs ffl */ Y frfefa 

fc»-&Lfcfc*>u, $ btzp b N b 0 3 mV)VY)v\^WL^msaLtzi><n^m^ho 
PZTNSli, m&LTtm^-Nb Z&trtzib. *&JMfcaK***v> 0 Z<Dti»f>. *£ B B B ftfig£ 
fifcS-tfafciOKli, PbS i 0 3 fflv*;u^;u^^^$ib^^SnL^:to^fflv^c trt* 

w^lv^o ^mmmxn, ±tiLfz^)vy^m^mwnp t&mmi o 2±»;^tr>3- 

h8r?Jft#U F^^coi^MS^^f oT^ B B B <bi-^o ^iIS«7n-(±, H2i:^U4 
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<d tmux$>z> 0 

[0 0 9 2 ] 

*$kfoMX'l*. N b <7>i£Jjna£ Omo 1 %~ 3 0 m o 1 LX'&hfitz P Z T 

NIi:ov>t, X^[UW^^fflv^T^ B B HO^?-^^^?lJj^L^t :5@2 4 (A) 
2 4 (B) (OiK^ot 12 4 (A) 5.^12 4 (B) IZXtUf. N b O^Pfi^ 

v>< Ct^^o ifc, 124 (A) "f^&tt&V (a b c) (±, fe^TzWl. (a, b, 
c) ZWm^Ltz^WiX itz. 124 (A) tOV/Vo tt, Nb^r^n^tiT 

^^PZTSa B a ^tei^^C ^ftl^«IL/:^tVo C^tl)PZTN^ a B B i:o^tOV 
( a b c ) t (DttX&2> 0 klOiTll, V (abc) V/V o <Ofi«^£> & , P Z 

T N^b b h (i. N b co^*n*75 ? iiJn-r £ X&^^-ff'h M^ot^Ct an*®-? 

[0 0 9 3 ] 

fit, COJ: i^N b ^-^PLT^^^ti^P Z TN!H<7)te^-;g^^ Ptill 
^^^m (a, b, c=3. 96) fcOfeT-^^^ftltLTN bO^Jjni (mo 1 
%) £1f$lil£: LT^n y V Ltz & <7>rt ? l 2 5 H^£;?x&o 12 5CJ:ftlf, P Z T9f;3£!£ 
S#:)HH*tLTNb7i^i^^C<hc7)^mf±, liL^WJori: < mi$#14rt ? 

[0 0 9 4 ] 

e£#£*i&C ttmU Ztitzo Ztili, P Z TNO*£,P H ffliiKi3V>-C, BtOOTiS 

?zw®LfzNbm*tfom.?t<7>mxi *>%i&®it & mms®. tz^n^^m^ 

i\LLX^^>tzi><Dt%jlhtlZ>o 
[0 0 9 5] 

9^-^^-9<Dm.UU^t LXteWmxh*) , ^^ijo^ftt: J:;hJi\ ^coPt^M 

fcfc. #®#1£&|ti]±£-£££<!:7& ? -e#&o lot, ^^Jfe^J^^v* »±, PZT«1 

[0 0 9 6] 

*«fliPb Zro. 4 T i o . eOs *ffc«Lfco 
[ 0 0 9 7 ] 

^<7?^rffi-C(±, 2 0%*IJ^P b £»nc#tn#i££ffiv>&#\ ^*U±, «|&P b <0#p 

IZteoX^Zfrli^WX&t) , tf*/WE£> P b ^f&I^T'PPx. § X$> -5 0 

[0 0 9 8] 

£ "C\ mm P b t5 ? 0 , 5, 10, 15, 2 0 %T* * 1 0 M%ijiS<7) P b Z r o . 
4 T i o . 6 0 3 3K*fflV^rA/»*(»«jE:n-y^y-/W)«:fflv^ JgK 1 01I%I 

s«pbs i o 3 Mi&m V)vy)vm%L(.m%: n -79 ; -no*, f n?ni t^^SJO 

L HI 2 6C^t^f 77'ST2 yyST2 5 <£>&M =Mt 2 0 0 nm« 

PbZro. 4 Tic 6 O 3 &m#K&7&Jft L *:<> CI OPt^SuS^ 7 * n v - til 2 
7 (A) -12 7 (C) IZTF-fXnX&t), X R D 9 — > ItM 2 8 (A) -12 8 (C 
) H^1-<£ 9 X&itZo 
[0 0 9 9] 
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&ifc{± 2 0 %*Dgi§fiJ£ P b tf&mr-ih o fctf*, 5 %M<7> P b T+^Uttftffc^aifr 
Ltv^:H^$W: 0 .TOifcti, Wl^;k%<7)PbS i Os PZTO 
ttfiffciaKfcTtffcfcJ&U, jfiiMP b(ijfe^v^*v»c t Sr^LTv^So JW, PZT, 
P b T i Os , JBl&P bZrTiOs J&lltmf&fBib LTii, £T 5 % P b MMt&iG. £ ffl v> 

[0 1 0 01 

l 0ii%I^P b Z r 0 3 fcWLmV^rMUWLmM: n-79 s-^RZf 

1 o p b t i o 3 Mf&m v^y^mwimm: n-79 ; ->v)* a : 6 <d*ij 
^•t'^L^^ic i ofifi%iig<op b s i o 3 Mf&my^y^mmmm: n-79 ; 

-^)$r, 1 j e^%v^nL^^^v§^^fflv>T[I12<7)7D-tCL^75 ? oT, 2 0 0 nm- 
PbZro. 4 Tio. e Os Siifm^M^ftML^o C<7)B#0, tXf'J y^ttli, 
112 9 (A) & Oqa 2 9 (B) KgH" J: ftm&(D&.U1Zi><DX**><otZo L^L£t!/ ? 

[0101] 

OPbZro. 4 T i 0 . eOs Mffl V*;wy^v§fl£(^<i: n-^y-/l^)i:i 0 II 
%ifJ^<7)PbS i 0 3 Mffl v>riVilI(ili: n -7^ y -jH^, 1^e;u%v^PL^: 

£J8v»T\ 200nm-PbZro. 4 Tic e O 3 ffc* L 

o COB# N tx-r 'J v^#ttt±, 113 0 IZTfi-f £ 0 fc, *S i)M^k^f'J yXlii^ 

[0 10 2] 

-g-c-e, -en-pnoansimfltiisrfflv^TBfc^^^wiff ofct 1131 (a) a 

[H3 1 (B) Wi^-Ciofco 
[0 10 3] 

133 1 (A) ic^-fi^ic, PZTV^y^»fl9[-Cft«Lfc!S63|6oailll*#Rtt, 
[0104] 

— hi 3 1 (b) ic^i-i 9 c 1 om&%m^<7)p bZrOa wzj&my^rfr-fem 

(mm :n-^;-^)Ml 0 iiJK o P b T i O 3 ffMffi v*;v y : n 

[0 10 5] 

COCtti, 1 0li%If«P b Z r 0 3 ^SEV^^i/ n -79 

)so f 1 0 mm%mm<7) p b t i o 3 Mj&m v^y n - 79 ; * 4 : 6 

<59t!l^-e?l^L^^^fflv^Cl fc-c, EJi&K&^iSiKf 1 0tt%M(7)PbT i O 

3 mmm vtur^mmmm: n-r^y-^ci^pt _tx- p b t i o 3 tfm&itL. 

Ztltf&&*BM&t & *) . i^PtiPZTiW5A77f*»ML, PZT^ 
K*S£ffcLrt:<><0£.S;b;nfc o ft^*?8[«:fflv»4i t PbTiOs tPZTjJ* 

ft£o 

[0 10 6] 

132 (A) 5.0=133 2 (B) ii, #3&9§tf>fc 2 *>HiiJB!BU;*5tt * > 

m<D$mmfa** ] )^m3 o o (omfcZTFttzm^frZo H3 (a) fi-e^ina, 113 

2 (B) (±[U32 (A) OA-A*JCj&ofc»fliiBIT*&o BMBMtfM * 'J §*« 3 0 0 f± 
.113 2 (A) SO'll 3 2 (B) K^-fJ^K, ^3 0 8 ±KffM£ ft/c^OgcE?!] 
§nfc9-K«3 0 1 - 3 0 3 t, 3f SE^StEyiJ h^3 0 4 -3 0 6fc £^1" 
&o 7-K^3 0 l-3 0 3 tt*7 Hij£3 0 4 - 3 0 6 t<DffllZli^ ±EHIfc0^lKHi5 
^TSfcWLfcP ZTNj&»fcfc&»st«ft:!g|3 0 7 **lf A$ft, 7- K&3 0 1 -3 0 3 i 
k'7M3 0 4-3 0 6 9 iiWf&Zti&o 
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[0 10 7] 

^<7)ijM3Ev MJ **K4 ^flUS^ni^^U-t^SrEyiJL^SiSim^^ ^EVSIS 0 0 
H&nT, 7-Ki|3 0 l- 3 0 3 ttfy H3 0 4 - 3 0 6 t £ *l& 

^*-> *^£>##&*£&*m L(4, BI^L*v^aoiBfjiigK^St^ai Lffl 

W i:8U*>**LLUMO S F7>y^?i:J: *)Mf$LLX, 7-KH301-3 0 3 
7M3 0 4 -3 0 6 H«Sc-f * 4 oCLti iv>L, &&Wi&|£3 0 8 KijMSSv 

[0 10 8] 

[113 3(4, #Hifeo^SlKj3tt*, >*V*>i/7 WjWgjaiell&fc#K:|ig-£«±u£ 
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